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DECLARATI ON
of the
RECORD OF DECI SI ON

SI TE NAME AND LOCATI ON

D anond Shanmrock Landfill Site
Cedartown, Pol k County, Ceorgia

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent (Record of Decision), presents the selected renedy for the D anond
Shanrock Landfill Site, Cedartown, Georgia, devel oped in accordance with the Conprehensive

Envi ronnent al Response, Conpensation and Liability Act of 1980 (CERCLA), as anended by the
Super fund Anmendnents and Reaut horization Act of 1986 (SARA), 42 U S.C. [Para] 9601 et seq., and
to the extent practicable, the National Contingency Plan (NCP), 40 CFR Part 300.

This decision is based on the adm nistrative record for the D anond Shanrock Landfill Site.

The State of Georgia concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthe D anond Shanrock Landfill Site,
if not addressed by inplenenting the response action selected in this Record of Decision (ROD),
may present an i nmnent and substantial endangernent to public health, welfare, or the

envi ronnent .

DESCRI PTI ON OF THE SELECTED REMEDY

This action is the final action planned for the Site. This alternative calls for inplenentation

of response neasures which will protect human health and the environnment. The action addresses
source and ground water contam nation at the Site.



The naj or conponents of the sel ected renedy include:

. I mpl emrent ati on of deed restriction(s) or restrictive covenant(s) to prevent ground
wat er usage and drilling resulting in exposure to ground water contam nants;

. Conpl etion and nai ntenance of Site access restrictions (fencing and si gnage);

. G ound and surface water nonitoring programto confirmthat natural attenuation

processes are effective and that contam nants would not mgrate

. Performance of five year reviews in accordance with Section 121(c) of CERCLA to
assure that hunan health and the environnment continue to be protected by the renedy,
that natural attenuation continues to be effective, and whether ground water
perfornmance standards continue to be appropriate; and

. Conti nued ground water nonitoring upon attainnent of the perfornance standards at
sanpling intervals to be approved by EPA. The ground water nonitoring program would
continue until EPA approves a five-year review concluding that the alternative has
achi eved continued attai nnent of the performance standards and remai ns protective of
human heal th and the environnent.

STATUTCORY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate, and is
cost-effective. Because the treatnent of ground water was not found to be practicabl e nor cost
effective, this remedy does not satisfy the statutory preference for renedies that enpl oy
treatnent that reduces toxicity, nobility, or volune as a principal elenent. Finally, it is
determined that this renedy utilizes a pernmanent solution and treatnent technology to the
maxi mum extent practicabl e.

Because this remedy may result in hazardous substances renai ning on-site above heal t h-based
levels, a revieww |l be conducted within five years after commencenent of the renedy to ensure
that the renedy continue to provide adequate protection of human health and the environnent.

5-3-94
JOHAN H  HANKI NSON, Jr., REG ONAL ADM NI STRATCOR DATE
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FI NAL

Deci si on of Summary
Record of Deci sion

D anond Shanmrock Landfill Site
Cedartown, Ceorgia

1.0 SITE LOCATI ON AND DESCRI PTI ON

The Di anond Shanrock Site conprises approximately 8 acres of land near the northwest margin of

the town of Cedartown, in Polk County, Georgia. The site is located north of Wst Grard Avenue
adj acent to and east of Cedar Creek and is owned by Henkel Corporation as shown in Figures 1-1

and 1-2

The areas i medi ately surrounding the site include the Cedartown Wastewater Treatnent Pl ant
approxi mately 300 yards north of the site and Henkel's wastewater treatnent plant (Henkel WMP)
to the east (south of the access road and biotreatnent cell areas). Beyond Henkel's WWMP to the
east the land is prinarily residential with the closest residences about 700 feet away fromthe
site. Land to the south and east is largely residential with some comercial business and |ight
industry. Mich of the area to the north and northwest is rural, although the Cedartown
wastewater treatment plant is |ocated 300 yards to the north. The land i nmediately to the west

i s undevel oped and | eads into predominately agricultural and industrial areas. The nearest
residence to the west is approximately 1,000 feet fromthe site

The property is primarily a neadow, beconming forested to the north and to the west al ong Cedar
Creek. Wiile the site is predomnantly vegetated, a few snmall bare spots exist in the field.
The property is relatively flat, ranging from762 to 768 feet above sea level, with a broad
swal e bisecting the area and running fromeast to west.

The property is surrounded on three sides by a chain-link fence. Some gaps exist in the fence
whi ch can potentially allow access onto the site. The fourth side, to the west, is bounded by
dense vegetati on and Cedar Creek. The vegetation and a steep bank between the creek and the
former trench areas nake access to the site fromthe creek difficult though not inpossible.
Currently, workers visit the site periodically to cut the grass. Qher than the grounds

mai nt enance, no other activities occur at the site.

<Fi gur e>
<Fi gur e>

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

Prior to 1968, the land use of the Site area included agricultural activities. |In 1972
approxi mately 1,500 gallons of oil pitch and 600 to 800 druns containing reportedly obsol ete,
of f-specification products and raw naterials fromchemi cal plant manufacturing operations were
buried in unlined disposal trenches at the D anond Shanrock Site

On June 27, 1980, the D anond Shanrock Corporation (DSC) which was the owner/operator reported
to Georgia Environnmental Protection Division (EPD) of the Departnment of Natural Resources the
results of an internal investigation concerning waste naterial buried on Site. DSC reported
that between 600 and 800 druns and approxinmately 1,500 gallons of nmaterial were buried at the
Site.

Henkel Corporation acquired the property in 1987



During March 1988, USEPA performed soil sanpling, geophysical studies and an environnental
assessnent at the site. Four trench areas were approxi mately defined with a ground nagnet onet er
survey, and soil sanples were collected and split with Henkel

In July of 1989, Henkel conducted a test excavation/waste characterization study which
identified five druniwaste di sposal areas. These di sposal areas conprised | ess than one tenth
of an acre and consisted of five trenches that were about 6 feet wide and from6 to 14 feet in
depth. The test excavation programidentified that mgration of waste into adjacent soils was
limted to approximately 1 to 3 feet.

During Septenber and Cctober 1989, Henkel perforned initial hydrogeol ogic investigations. Field
wor k included the decomm ssioning of four old nonitoring wells, the drilling of seven

conti nuously sanpled soil test borings, and the installation of six groundwater mnonitoring
wel | s.

Under the direction of U S. EPA Region IV, an interi mwaste renoval project was conpleted in the
fall of 1990, in which trench waste materials were renoved for treatnent/di sposal under EPA
oversight. The trenches were then backfilled with conpacted clay-rich soils. Post-closure and
surface soil sanples were collected around the trench and soil/waste hol di ng areas.

Henkel perfornmed additional site characterization investigations during the RI/FS field work in
the sumer of 1992 to supplenment the previous investigations. Two subsurface soil sanples were
coll ected to supplenment the trench closure sanples, one near the entrance to the access road to
characterize background |l evels. Four nore nonitoring wells were installed and sanpl ed al ong
with the original six wells. Surface soil sanples were collected around the trench and hol di ng
areas. Six surface water and sedi nent sanples were collected from Cedar Oreek to characterize
current conditions in these nmedia

3.0 H GHLIGHTS OF COWUN TY PARTI CI PATI ON

Al basic requirenments for public participation under CERCLA sections 113(k)(2)(B)(i-v) and 117
were net in the renedy sel ection process. Because the | ocal community has been interested and
involved in the Cedartown Superfund Sites including D anond Shanrock Landfill Site during the
renmedial activities at this Site, community relations activities renained an inportant aspect
t hroughout the renedi al process. The comunity relations programat the Site was designed to
nmai ntai n communi cati on between the residents in the affected coomunity and the gover nnent
agenci es conducting renmedial activities at the D anond Shanrock Landfill Site. Frequent

communi cation with nearby residents and | ocal officials has been maintained as a priority.
Speci al attention has been directed toward keepi ng the community informed of all study results
EPA officials attended a | ocal Chanber of Commerce public forumand a Kiwanis Cub neeting in
1991. In addition, a nmeeting was held with the community at an availability session in the
Wnter of 1991 to informresidents of EPA's intentions for the RI/FS

On March 22, 1994, after the finalization of the Renedial Investigation (RI) Report and the
conpl etion of the Feasibility Study (FS), EPA presented its preferred renedy for the D anond
Shanrock Landfill Site during a public neeting on March 22, 1994, at the Cedartown Public

Li brary, 245 East Avenue, Cedartown, Ceorgia. The 30-day public coment period was held March
4, through april 4, 1994. A copy of the Adm nistrative Record, upon which the renedy was based
is located at the Cedartown Public Library, 245 East Avenue, Cedartown, Georgia 31701. EPA's
responses to the comments received during the comment period are contained in Appendi x A



4.0 SCOPE AND ROLE COF ACTION

This selected remedy is the first and final renedial action for the Site. The function of this
remedy is to reduce the risks associated with exposure to contaninated ground water.

The selected renedial alternative will address the follow ng condition which poses a threat to
human heal th and the environnent.

. Contami nated ground water (may potentially inpact drinking water supplies).
The pat hway of exposure is the ingestion of contam nated ground water

The naj or conponents of the renedy are

. I mpl erent ation of deed restriction(s) or restrictive covenant(s) to prevent ground
wat er usage and drilling resulting in exposure to ground water contam nants;

. Conpl etion and nai ntenance of Site access restrictions (fencing and si gnage);

. G ound and surface water nonitoring programto confirmthat natural attenuation

processes are effective and that contam nants would not mgrate

. Performance of five year reviews in accordance with Section 121(c) of CERCLA to
assure that hunan health and the environnment continue to be protected by the renedy,
that natural attenuation continues to be effective, and whet her ground water
perfornmance standards continue to be appropriate; and

. Conti nued ground water nonitoring upon attainnent of the perfornance standards at
sanpling intervals to be approved by EPA. The ground water nonitoring program would
continue until EPA approves a five-year review concluding that the alternative has
achi eved continued attai nnent of the performance standards and remai ns protective of
human heal th and the environnent.

This renmedy is the first and final cleanup action planned for the Site. The ground water
present beneath the Site contains elevated | evels of contam nants. Al though this water bearing
zone is affected, the contam nation is not affecting the public drinking water supply (Cedartown
Springs). The purpose of this proposed action is to prevent future exposure to contan nated
ground water.

5.0 SUWHARY COF SI TE CHARACTERI STI CS
5.1 METECROLOGY

Mean nmonthly tenperatures for Cedartown, Georgia range from42 degrees Fahrenheit ( F) for
January to 79 F during July and August. Record extrene tenperatures range between 106 F to -5 F
(NQAA, 1978). The nmean annual rainfall in the area is approxinmately 52 inches. The wettest
nmonths of the year are nornally from Decenber to April (averaging 4.6 inches to 5.9 inches per
nmonth) with the driest nonths of the year typically from August to Novenber (averaging 2.9
inches to 3.9 inches per nonth). Snowfall occurs occasionally during winter nonths with naxi mum
accunul ati ons between 6 inches to 8.3 inches. The 24-hour rainfall intensity for the 100-year
stormis approxi mately 8 inches.

5.2 PHYSI OGRAPHY



The Di anond Shanrock Site is located in the Southeastern M xed Forest Province ecoregi on

Forests of the region are characterized by broadl eaf deci duous and needl el eaf evergreens. The
former waste trench area is predom nately a neadow, intermingled with sonme deciduous trees and a
few large coniferous trees. Forests occur to the west along Cedar Creek and north towards the
Cedartown waste treatnment plant

The Site area is relatively flat, with elevations ranging fromapproxinately 768 feet above nean
sea level (MBL) along the east margin of the Site to 762 feet MsL al ong the west nmargin of the
Site, near Cedar Creek. A broad relatively flat swale bisects the Site, running approxi mately
east to west.

Most of the Site is fenced; however, there are gaps between the northern fence and the eastern
fence, the southern fence and Cedar Creek, and the northern fence and Cedar Oreek. Thus,
novenent of trespassers and wildlife into and out of the area is possible.

Cedar Oreek, which forms the western border of the site, is surrounded by dense vegetation on
both sides. It is approxinmately 10 neters wide with an average depth of 1 to 2 neters, and is a
potential swming site. The Cedartown area is also drained by Cedar Creek and its tributaries.

5.3 GEOALOGY
REG ONAL

The Cedartown area is located in the Valley and R dge Physi ographi ¢ Province of the southern
Appal achians. Cedartown lies near the nargin of the province that is denmarcated by the
Cartersville vault (Cressler, 1970), |ocated approxi mately seven mles south and sout heast of
Cedartown. The Valley and Ridge province is characterized by nunerous el ongated ridges and
intervening valleys, that trend in a general northeast-southwest direction, as a result of
folding and vaul ting.

The Newal a Li nestone formation, which is part of the Knox Group, is the predom nant bedrock
geologic stratumin the Cedartown area. Bedding within the Newala is generally thick to
nmassi ve, with sone beds containing sandy zones

The Site area is located near the axis of a broad north-trending syncline, which explains why
t he younger Newal a Linestone is surrounded by ol der rocks of the Knox Group. The Knox G oup,
including the Newal a Linestone, is prone to karst solutioning. Many of the snmall |akes and
ponds in the area are expressions of sinkhole features

Bedrock in the area is typically covered by residual soils that generally range in thickness
from8 feet to 14 feet. However, solutioning/weathering of the |linestone bedrock results in
local i zed thickness variations, with soils being absent at isolated rock outcrops to being over
35 feet thick near solution features.

Resi dual soils derived fromthe in-place weathering of Newal a Li mestone generally consist of
silty-clays, or clays with variable anounts of sand and silt. Alluvial soils may be found in
the area, but are prinmarily restricted to streanbanks or the floodplains of streans and rivers
Al luvial soils generally consist of fine sand and cl ayey silt.



SI TE

Structural geologic mapping within 2-mle radius of the site was conducted on May 29, 1992. The
two units which primarily underlie the area mapped, Knox Group and Newal a Li mestone, are
general ly deeply weathered, consequently a paucity of outcrops was avail abl e for neasurenent.
Significant discontinuities were neasured in nine fresh to saprolitic outcrops. The dom nant
types of fractures characterized were joints. Joint sets typically displayed spacing of a few
inches to several feet along an outcrop and commonly showed evi dence of water flow, as indicated
by surface stains or staining haloes parallel to the fracture. The joints are comonly infilled
with clay; however, locally dilated joints have renmai ned open

Spar se beddi ng and cl eavage nmeasurenents were obtai ned during field mappi ng. Wiere neasured,
cleavage is oriented N30 Eto NMO Ewith a wide distribution in dip. Bedding neasured in one
outcrop was oriented N0 E, 64 SE. The dip of bedding is nost likely highly variable near this
area due to proximty of the site to two major structural features, the Cartersville vault to
the south and a related synclinal structure near the site

Evi dence of karstic features was observed during field nmapping. These features are
characterized as broad-based, shallow sink holes. As described above, the joint sets were
dom nantly near-vertically oriented near the Site. In lithol ogies where solutioning is
controlled prinmarily by vertical joints, steep-walled, narrow sink holes typically devel op
Based on the norphol ogy of the sink holes observed near the site, beddi ng-controlled karstic
sol utioning may be nore active than joint-controlled solutioning. Solution features are
controlled by the distribution of joints or open fractures. The degree of solutioning within
the limestone is likely to increase toward Cedar Creek. This phenonenon commonly occurs in
limestone terrains as a result of the rise and fall of the creek levels, which cause
fluctuations in groundwater |evels and, thus, enhance the degree of sol utioning

Sanmpl es of Newal a Li nestone were retrieved. The Newal a observed in core sanples is gray to
light gray, noderately hard to very hard, nassive, finely crystalline (sparry) linestone, and is
prone to karst sol utioning.

Test borings and excavation data indicate that the contact between the |inestone and residua
soils occurs within a transition zone that is relatively thin (generally |ess than one foot),
and contains snall voids, cobbles and gray silty clay. This weathered transition zone between
the rock and soil appears to be nore perneable than the overlying clays. Goundwater is
generally encountered near this transition zone

5.4 SO LS AND OVERBURDEN

Overburden soils encountered at the Site consisted prinarily of residual silty clays. These
soils were derived fromthe in-place weathering of the Newala Linestone. Thin lenses of silty
cl ayey sands have been encountered at the southern end of the site near the Henkel wastewater
treatnent plant and at the northern end of the site. The thickness of overburden soils on the
Site range fromzero feet to over 65 feet

Gain size distribution data and | aboratory perneability test results on overburden silty clay
soils (CGol der Associates, 1990b) denobnstrate that residual soils have a | ow saturated hydraulic
conductivity of approximately 7x10[-8] centineters per second (cnis), and are, thus, relatively
| ow perneabl e naterials. These fine-grained, cohesive soils would tend to mnimze the mgration
of site waste constituents in soil



In-situ perneability testing generally confirns the relatively | ow perneability of the
overburden soils, although hydraulic conductivity val ues derived using grain size distribution
and | aboratory perneability testing are lower. The nethodol ogy utilized to test the overburden
perneability produced an average value for the hydraulic conductivity of the materia

intercepted by the borehole. The average hydraulic conductivity values for the nmaterials
intercepted ranged from4 x 10[-6] cnmis to 1 x 10[-4] cnmis (B-104). The relatively hi gh average
hydraul i ¢ conductivity shown in B-104 is probably the result of the occurrence of the fine to
medi um sand i ntercepted near the bottom of this boring

5.5 SURFACE HYDROLOGY

The Cedartown area is drained by Cedar Creek and its tributaries, which are part of the Mbile
Ri ver basin (USGS, 1988). Cedar Creek flows north along the west margin of the site and
eventually flows into the Coosa River approximately 14 mles fromthe site. Measured creek
flows vary considerably, indicating substantial run-off and probabl e di scharge through

sol utioned |linestone. Gound water el evations neasured at the Site are higher than the water
level in the stream (except during periods of heavy precipitation), indicating that Cedar Creek
is a gaining streamin the reach bounded by the Site. The bedrock under the Site is karstic, so
significant discharge fromthe |inestone into the streamshould be expected. Wter |evel data
and stream reconnai ssance support this evaluation. A streamgaging station for Cedar Creek is

|l ocated at the Georgi a Avenue bridge, approximately 1.5 mles upstreamof the site. For the
period of record from My 1981 to 1988, extrene flows in Cedar Oreek have ranged froma | ow of
10 cubic feet per second (cfs) in August 1986 and 1988 to a high of 5,050 cfs in February 1982
(USGS, 1988). The drainage area associated with the gaging station at the Georgia Avenue bridge
is 66.9 square mles.

The najority of the Site lies within the 100-year flood plain. Conputed water |evel profiles
indicate that the majority of the Site is also inundated by the 50-year flood, and a substantia
portion of the Site is inundated by the 10-year flood

Substantial surface water run-off occurs at the Site due to the |ow perneability of clay-rich
overburden soils. Overland flow of runoff is toward |ocalized shal |l ow depressi ons and drai nage
features that ultimately direct flowto Cedar Creek. Sheet flow and intermttent shall ow
concentrated flow in drai nage swal es has been observed following major precipitation events.
Intermttent flowin snmall, shallow drainage features is generally short in duration, ending
within a few hours after major rainfall events. The Site is covered by perennial vegetation
and erosion potential is limted. Further, during nunerous Site visits for investigation and
mai nt enance, no evi dence of erosion (such as ditch or gully fornation) has been observed

5.6 HYDROGEOLOGY

G oundwater flowin the area is expected to be toward Cedar Creek, the principal discharge area
although it may take an indirect (tortuous) path along solution features before discharging into
the creek. The occurrence of significant quantities of groundwater in the area is primarily
dependent upon the degree of secondary perneability caused by fractures and sol utioning wthin
the rock. Major springs and high yield wells in the Cedartown area are typically associated
with nmgjor karst solution features. Springs in the Newal a Li mestone can di scharge between 0.5
mllion gallons per day (ngd) and 15 ngd (Cressler, 1970).

The uppernost aquifer on Site is the Newal a Li nestone, as groundwater is generally encountered
at or below the top of rock. Karst solution features encountered in the |inestone during the

drilling of Site nonitoring wells indicate that the aquifer is nonhonogeneous and ani sotropic

such that floww Il be controlled by solution and joint features. Solution features or voids

were encountered in nmany of the borings during the RI. Solution features vary in size



orientation, and in their degree of hydraulic connection, causing groundwater flow to take an
indirect or tortuous path.

Water |evel data was obtained to help define the relationship of the water surface to the

geol ogy. Based on potentionetric nmaps devel oped fromthe water |evel data, the genera

direction of groundwater flow on site is to the west, toward Cedar Creek. However, a
groundwat er fl ow conponent very near the creek may have a north-northwest trend as creek flowis
toward the north. The water |evel data and geol ogi c data show hi gher potentionetric |evels than
the creek surface elevation, indicating flowto the creek. Therefore, Cedar Creek acts as a
groundwat er di scharge zone.

Significant fluctuations in groundwater |evels are expected due to the close proximty of the
Site to Cedar Creek. The creek is a principal groundwater discharge area for the Newal a

Li mestone, and this shall ow bedrock aquifer is hydraulically connected with the creek. Previous
wat er | evel neasurenents fromSite nonitoring wells have been used to docunment fluctuations of
nore than 6.5 feet; however, fluctuations of nore than 10 feet are likely to occur during |arger
st or ns.

G oundwat er underlying the D anond Shanrock Site was encountered at or below the top of the
Newal a Li mestone. Karst solution features encountered in this linestone indicate that the

aqui fer is nonhonbgeneous and that groundwater flow will be controlled by solution and joint
features. Goundwater flow velocities within the limestone aquifer will vary, depending upon the
presence or absence of solution features and the degree of interconnected solution features.

The current water supply for the city of Cedartown is a spring |ocated near the center of the
town. This spring is upgradi ent and upstreamof the Site and approxi mately one nmle sout heast
of the Site and has a flow range of approxinmately 3 million gallons per day (ngd) to 5 ngd. No
private or donestic drinking water wells are believed to exist within a 2,000 foot radius of the
Site, as residences in the area are reportedly served by nunicipal water supplies (i.e., the
Cedartown Water Department or the Polk County Water Authority). Water sources for the nunicipa
wat er supplies are |ocated approximately one mle fromthe site. One of the Pol k County Vater
Authority's production wells is located within a three mle radius of the Site. One other major
groundwat er user in the area is the Henkel Plant, which punps an estinmated 2 ngd froma shal | ow
sol utioned zone within the Newal a Limestone. This well is |ocated approximately 1/2 mle

sout heast of the Site. Water fromthe plant well is reportedly used only for plant processes
such as cooling

5.7 SUWARY COF SI TE CONTAM NATI ON

Sanpl i ng and anal ysi s of various nedia has been perforned to evaluate site conditions. In
addition to the initial work perforned by Henkel before the RI/FS program verification sanples
were collected specifically for the RI/FS. The groundwater sunmarization includes data
collected prior to renoval of the waste

The nedi a consi dered include surface soil, subsurface soil, groundwater, surface water, and
stream sedi nent from Cedar Creek. Surface soil conditions are characterized by 12 surface soi
sanpl es collected on the Site during the sumrer of 1992, and three background surface soi
sanpl es that were collected off-site. Subsurface conditions are characterized by closure
verification sanples collected fromthe foot of the fornmer waste di sposal trenches after
excavation was conpl eted during the renoval action, plus one subsurface background sanpl e
collected fromthe boring at nonitoring well MAM10, and another subsurface soil sanple collected
near nonitoring well MW7. Goundwater conditions are characterized by sanples collected during
ei ght periodic sanpling events conducted since Cctober 1989. Surface water conditions are
characterized by sanples collected at six |ocations sanpled during June 1992. Stream sedi nent



conditions are represented by six sedi ment sanples collected near the surface water sanpling
stations during June 1992. Sanpling locations are presented on Figure 5-1.

<Fi gur e>
FI GURE 5-1 SI TE SAMPLI NG PLAN
5.7.1 GROUND WATER CHARACTERI ZATI ON

G ound water sanpling and analysis was perforned according to procedures prescribed in the
Sanmpl i ng and Analysis Plan (Gol der Associates Inc., 1992). The ten nonitoring wells installed at
the Site were sanpled on July 21 and July 22, 1992, on January 26 and January 27, 1993, on June
29 and June 30, 1993, and again in January 1994. Prior to July 1992, only the six nonitoring
well's that existed were sanmpled. Four additional nonitoring wells were installed during July
1992. A summary of contam nants detected in ground water since periodic nonitoring was begun in
Cctober 1989 are summari zed in Table 5-1.

ORGANI CS

Det ected concentrations of organic chemcals were found in MM1, MM4, and MM¥9 and i ncl uded
acet one, bis(2-ethyl hexyl)phthal ate, toluene, and trichl oroet hene

Wi |l e there have been sporadic detections of volatile and semvolatile compounds in wells
downgr adi ent of the waste disposal areas, only three out of nine wells (excluding background)
have had paraneters sporadically detected above the Maxi num Contam nant Levels (MI).

1,2-Dichloroethane, with an MCL of 5.0 g/L, was detected in the sanple fromMN¥4 at 7.2 g/L and
in the duplicate sanple at 8.1 g/L during January 1990. This detection was reported before
source renoval, and has not been reported since in that well. 1,2-D chloroethane was reported
in the sanple fromwell MM9 at 6.5 g/L during June 1993 and at 6.1 g/L in the sanple from
background well MM 10 during the sane sanpling event. 1,2-Di chloroethane has been reported in
the sanpl es from background well MAM10 twice since its installation. 1,2-D chloroethane has
been reported only twice at | ow concentrations in any sanples from downgradi ent wells in four
years of sanpling, and that was in two separate wells

Tol uene, with an MCL of 1000 g/L, was reported in well MWM4 sanples one tinme above the MCL, at a
concentration of 2300 g/L. MW4 was resanpled on Cctober 29, 1993, and all wells during the
January 1994 sanpling event. The analytical results indicates toluene | evels were bel ow t he
detection linit.

Trichl oroethene was reported in the M¥1 for four consecutive sanpling events, fromJuly 1990 to
January 1992, then again in June 1993 (ranges fromND - 13 g/l). Trichl oroethene was not
reported in MV¥1 during the July 1992, January 1993, or January 1994 sanpling events.

<Fi gur e>
<Fi gur e>

METALS

Metal concentrations have varied sonmewhat between sanpling events for any particular well.
Manganese has been reported at el evated concentrations in some downgradi ent wells during sone
sanpling events, but has also been reported in the background well MM 10. There is evidence
t hat nmanganese concentrations nmay be influenced by variability of groundwater quality at the
Site. Manganese concentrations have been reported in upgradient wells, and there is w de



variability of results within a given well during different sanpling events. Sanple results
have been reported on several occasions that varied by nore than an order of magnitude for a
particular well.

Statistically significant differences have been reported for total alumnum barium iron, |ead
and nanganese for groundwater sanples collected from downgradi ent wells when conpared to the
upgradient well MAM1 during sanpling events conducted prior to January 1991. No TAL neta
concentrations have exceeded existing National Primary Drinking Water Standards for any
groundwat er sanpl e.

BACKGROUND UNCERTAI NTI ES

The general groundwater flowin the vicinity is to the west, trending to the north near Cedar
Creek. MM10 is east of the former disposal trenches, naking it upgradient. This interpretation
is substantiated by the higher water level in MM10, which is typically at |least 0.5 foot higher
than MM 1. This groundwater gradient prevails even during periods of historically high water
levels in Cedar Oreek, as denonstrated during the January 1993 sanpling event. This sanpling
event was conducted during a high flow event in Cedar Creek, imediately following a flood which
partially inundated the Site.

The are concerns that the high | evel s of nanganese (M) found on Site nay be a result of high
background concentrati ons of M based on the June 1993, MM 10 sanple results. Wen conparing
the filtered versus non-filtered data, it is evident that there is a significant difference in
this data which is not apparent in any of the other sanples. The non-filtered detected
concentration of Mh was 1800 ug/l and the filtered concentrati on was non-detect (<10 ug/l).
This is not the case in any of the previous sanples in this nonitoring well or any other
nmonitoring well. Secondly, in sanples analyzed both prior to and after the June 93 sanpling
events, M was detected at substantially | ower concentrations than the 1800 ug/l. The maxi num
detected concentration in all of the other sanples fromthe two background wells was 390 ug/|
Therefore, the 1800 ug/l detection of M in MWM10 in June 1993 is not acceptable for a
background conpari son. The average background value for M (based on M¥ 10 data, excluding the
1800 g/l as discussed above) is 145 g/l, which is well within the human health ri sk-based

per f or mance st andard.

After reviewing this information, EPA has concluded that the June 1993, MW 10 sanpl e was
probably not representative of background ground water concentrations (EPA letter dated January
20, 1994, acceptance of the D anmond Shanrock RI). The average background concentrations
currently indicates that nanganese is likely a site related contam nant and a ri sk-based
perfornmance standard for nanganese is appropriate and attai nable. However, future sanpling

anal ysis woul d be required to confirmbackground water quality and evaluate if the ground water
perfornmance standard renmins appropriate. |If, based on future sanpling analysis, the background
concentration for a contam nant exceeds the MCL or established acceptabl e risk-based standard
anendi ng the perfornmance standards to background groundwater contam nant concentrations would be
eval uat ed.

5.7.2 SO L CHARACTERI ZATI ON

A total of 29 on-site surface soil sanples (froma depth of 0 to 6 inches) were collected from
various |locations on-site, 17 just after closure of the excavated trenches (in 1991) and 12 in
June of 1992. Two of the sanples collected in 1992 were collected fromthe sane |ocations as
sanples fromthe earlier round of sanpling. For these locations, only the nore recent data were
used. Thus data froma total of 27 sanpling | ocations were used for this assessnent.

A total of 26 on-site subsurface soil sanples were collected, 25 fromthe trenches as



post-cl osure sanples and one in 1992 fromnear the eastern fenceline at soil boring | ocation
B-101B. The post-closure sanples were collected fromthe bottons of trenches at depths ranging
from4 to 12 feet

5.7.2.1 SURFACE SALS

Surface soil sanple locations are shown on Figure 5-1. The surface soil sanples considered to
be nost representative of current site conditions were those collected during the additiona
site characterization conducted during June 1992. The analytical results are presented in Table
5-2 for all surface soil sanples collected.

Surface soil sanples collected during June 1992 indi cated no unacceptable risks to human health
and the environnent. Since the additional surface soil sanples were located in areas that were
nost likely to have residual contami nation, these soil sanples present the nost accurate
presentation of potential surface soil contami nation

<Fi gur e>
ORGANI CS

Ten organic chemcals were detected in Pre-Rl (renmoval) and R surface soil sanples. Phenol and
trichl oroethene were detected at the greatest frequency (5/27 and 4/27, respectively) and pheno
was detected at the highest concentrations (e.g., 47,000 ug/kg). Neither of these chenicals was
detected in any of the 1992 surface soil sanples. The rest of the organic chemcals (acetone
bromof orm 4, 4'-DDE, 1, 2-dichl oroethane, nethylene chloride, 4-nethyl phenol, naphthal ene, and
N-ni t r osodi phenyl am ne/ di phenyl am ne) were each detected only once. Methyl ene chloride was the
only chem cal detected in any of the 1992 surface soil sanples

Acetone was reported in an equi prment rinse blank, which was prepared during the soil sanpling
event. Resanpling was not considered to be necessary due to the | ow concentrations.

I NORGANI CS

Only the 1992 surface soil sanples were anal yzed for inorganic chem cals. These inorganic

chem cal concentrations were conpared to site-specific and regional background concentrations
Regi onal background data were used to suppl enment site-specific background in order to provide
nore informati on about chenmicals that were not detected at el evated detection limts (e.g.
nmagnesi um potassium and sodium. Based on this conparison, all 17 of the inorganic chemcals
detected in surface soil were statistically within background ranges.

5.7.2.2 SUBSURFACE SO L

27 on-site subsurface soil sanples (excluding background) were collected and are grouped and
summari zed as foll ows:

1) Renoval and Trench Post-d osure: 4 areas: (1) Trenches 1,2,3 with 17 sanples; (2) Trench
4 with 4 sanples; (3) Trench 5 with 4 sanples; and

2) Rl Subsurface Sanples: Two additional subsurface soil sanples were anal yzed, one
background sanpl e collected fromeast of the Site fromthe boring at nonitoring well MM10
(sanpl e DSCLS-501S), and another at boring B-101B (sanpl e DSCLS-502S), which was col | ected
near the top of bedrock at a location identified as an area of possible contam nation
during the soil gas survey.



The |l ocati ons of subsurface soil sanples are shown on Figures 5-1 (p.13) & 5-2

<Fi gur e>
FI GURE 5-2 TRENCH CLOSURE AND SUBSURFACE SAMPLI NG PLAN

Subsurface soil sanples collected during 1992 indi cated no unacceptable risks to human health
and the environnent. Residual subsurface soil contam nation produced by former waste di sposa
practices has been deternmined to be in isolated areas and at | ow concentrations. Waste
constituents are mainly confined to the foot of the fornmer waste di sposal trenches, which varied
in depth fromeight to fourteen feet.

REMOVAL AND TRENCH CLOSURE SAMPLE RESULTS

During the renoval, closure verification sanples were collected fromtrench floors using a
systemati ¢ random sanpling strategy, as outlined in SW846, third edition, Septenber 1986
(hereafter referred to as SW846). A starting point was established for each trench by choosing
a random nunber between one and ten. This determned the initial sanple point, in feet fromthe
northern end of that particular trench. Fromthat point sanple |ocations were distributed al ong
the length of the trench at pre-determ ned intervals depending on the length of the particul ar
trench. The sanple | ocations were further random zed by choosi ng random nunbers for the

di stances froma trench wall (perpendicular to the |ong dinension of the trench). At |east four
closure sanple | ocations were selected for each trench, with the nunber of sanples proportiona
to the length of the trench

TCL pesticides, PCBs and cyani de were not detected in any of the closure verification sanples
therefore, these paraneters will not be discussed further

O gani cs

Each di sposal trench was excavated and sanpled for closure as individual waste units, as they
often contained different proportions of various waste materials. Therefore, the follow ng
presents a summary of organic constituents detected within each waste trench unit.

Trench 1 - Atotal of seven sanples were collected from Trench 1 on Cctober 24, 1990, to

eval uate residual soil conditions prior to closure. No TCL seni-volatile organic conpounds were
detected in Trench 1 closure sanples. The following is a summary of volatile organic
constituents detected in Trench 1 sanples:

<Fi gur e>

Trench 2 - A total of seven closure verification sanples were collected on Novenber 7, 1990 from
Trench 2. Volatile and sem -volatile organic constituents detected in Trench 2 closure sanpl es
included the foll ow ng

<Fi gur e>

Trench 3 - Atotal of six closure verification sanples were collected on October 10, 1990 from
Trench 3. Volatile and sem -volatile organic constituents detected in Trench 3 closure sanpl es

include the foll ow ng

<Fi gur e>
<Fi gur e>



Trench 4 - Atotal of five closure verification sanples (includes duplicate) were collected on
Cctober 10, 1990 from Trench 4, with an additional closure sanple collected on Novenber 11 and
on Novenber 16, 1990 followi ng in-place treatnent. No TCL seni-volatile organic constituents
were detected in any of the Trench 4 closure verification sanples. TCL volatile organic
constituents detected include the fol |l ow ng:

<Fi gur e>

Cl osure sanple 4G 7 was obtai ned subsequent to and at the sane | ocation as sanples 4G 2 and
4C-6, after in-place treatnent; therefore, results of sanples 4G 2 and 4C-6 are not summari zed
above, as they are not indicative of soil conditions during closure.

Trench 5 - Atotal of five closure verification sanples were collected on October 31, 1990 from
Trench 5. A nunber of volatile and semvolatile constituents were detected. Phenol was
detected in all of the sanples above cl osure standards

However, additional soil could not be renmoved fromthe bottom of the trench using avail able
excavating equipnent. Therefore, the trench was | eft open, and the renmining soil was treated
in-situ, using a proprietary bacterial consortiumand nutrients. On August 19, 1991, the trench
was resanpl ed. Detected TCL organi c paraneters are sunmarized bel ow.

<Fi gur e>

Phenol was detected in all five sanples. The nean concentrati on was reduced from 527.8 ng/ kg
for the COctober 1990 sanples to 17.8 ng/kg for the August 1991 sanples, about a 97%reduction
The residual contam nation was eval uated according to health risk-based criteria. The

cal cul ated intake was wel |l bel ow the published reference dose (RfD) for phenol. The trench was
backfilled during January 7 and January 8, 1992

Closure Results - TAL Inorganics

Concentrations of TAL paraneters detected in closure verification sanples were generally

consi stent with background val ues. However, select sanples contained netal concentrations that
may have been slightly elevated with respect to background concentrations. A conparison of
nmetals in closure sanples with background sanple results is sumarized as follows for netals
that were detected at |east once in any closure sanple

<Fi gur e>
<Fi gur e>

R SUBSURFACE SAMPLES

There were no TCL organic paraneters detected in sanpl e DSCLS-501S. Acetone was reported in
sanpl e DSCLS-502S at a concentration of 240 g/ kg. Sanpl e DSCLS-502S was col |l ected near the
eastern fenceline in an attenpt to determ ne the source of trichloroethene in a nearby
nmonitoring well (MM1). For this reason the sanple was only anal yzed for volatile organic
chem cals. The only VOC detected in this sanple was acetone at 240 ug/ kg

5.7.3 SURFACE WATER CHARACTERI ZATI ON
Surface water sanples were collected fromlocations illustrated in Figure 5-1. Surface water

data are presented in Table 5-3. Surface water sanples indicated no unacceptable risks to human
heal th and the environnent.



ORGANI CS

Sorre organi ¢ chem cals (acetone, 2-butanone, bis(2-ethylhexyl)phthal ate, 4-nethyl-2-pentanone
tol uene, and xyl enes) were detected at |low levels in surface water sanples collected in January
and June of 1991. Also, these chenmicals were all also detected in subsurface cl osure sanpl es
fromthe trenches (collected in the fall of 1990). However, no organic chemicals were detected
in surface water in the nost recent sanpling events.

I NORGANI CS

I norgani ¢ chem cal concentrations in surface water were conpared to background concentrations
Based on this conparison, all detected inorganic chem cals except nanganese were statistically
wi t hi n background ranges. However, the detected concentrations of nanganese in the downstream
sanples were all only slightly higher than (less than 2 tinmes) the maxi num concentration
detected in the upstream sanples. Based on both conparisons to background concentrations, no
chem cals were selected as chemcals of potential concern for surface water.

5.7.3.1 SEEP STUDY OF CEDAR CREEK

A survey of the eastern bank and the bed of Cedar Creek was perforned on June 9, 1992 to
identify seeps that nmay discharge groundwater flow ng under the Site. Visual inspection of the
stream bed and bank was acconplished by wal king within the streambed. The stream bed and
eastern bank were inspected under the water surface using Self Contai ned Underwater Breathing
Appar atus (SCUBA) equi pnent. No seeps were found in the survey reach

5.5.4 SEDI MENTS CHARACTERI ZATI ON

Three sedi ment sanples were collected in June, 1992 fromthe sane downstream | ocations in Cedar
Creek as the surface water sanples.

Results are shown in Table 5-4.

<Fi gur e>
<Fi gur e>

Sedi nent sanpl es indi cated no unacceptabl e risks to hunan heal th and the environnent.
ORGANI CS

Acetone was detected in one sedi ment sanpl e Downstream 1, |ocated adjacent to the site
However, acetone was al so detected in the background sedi nent sanple at a concentration five
tines hi gher than the downstream concentration (68 ug/kg and 13 ug/ kg, respectively). Sanple
DSCLS- 115B, an equi pnent rinse blank prepared during the same event as sedinent sanpling, was
reported to contain 11 g/L of acetone. Acetone was not be considered a chenm cal of potential
concern for sedinent due to detected concentrations in background and rinse bl ank sanpl es.

No TCL semivol atile paranmeters were reported above detection limts in any of the sanples.

For Pesticide/ PCB paraneters, Aroclor 1248 was reported in one sanple, collected at the nost
downstream sanpling station, at 340 g/ kg (pol ychl ori nated bi phenyl s concentrati ons are eval uated
relative to Aroclor conmpounds). None of the PCBs has been detected in any sanple collected at
the Site in any medium No aroclors were detected in any other sanple, in any other nedia or

| ocation at the D anond Shanrock site



I NORGANI CS

Various TAL netal paraneters were reported in all of the sedinment sanples. Inorganic
concentrations for downstream sanples are simlar to upstream sanples, although for severa

anal ytes (alum num antinony, arsenic, barium beryllium cobalt, iron, nanganese, and vanadi un)
t he upstream sanpl es tended to have hi gher concentrations than the downstream sanpl es

I norgani ¢ chem cal concentrations were conpared to background concentrations. The results
showed that none of the detected concentrations of inorganic chemcals were statistically
greater than background. For this reason, no inorganic chemcals were selected as chem cals of
potential concern

6.0 SUWARY CF SITE R SK

CERCLA directs EPA to conduct a Baseline R sk Assessnent (BRA) to determ ne whether a Superfund
Site poses a current or potential threat to human health and the environnent in the absence of
any renedial action. A baseline risk assessnent was conducted as part of the Rl and provided
the basis for determ ning whether or not renedial action is necessary and the justification for
perform ng renedial action

The Summary of Site Ri sk Section includes only exposure pathways and chem cals of concern if the
results of the risk assessnent indicate a potential current or future significant risk. The
criteria for determning a significant risk are those contam nants that contributed to a pat hway
whi ch exceeds a 1E-4 risk or Hazard Index (H) of 1; chemcals contributing risk to these

pat hways need not be included if their individual carcinogenic risk is less than 1E-6 or their
noncar ci nogeni ¢ ri sk Hazard Quotient (HQ is less than .1. The only pathway neeting this
criteriais the Future Residential Ingestion of Gound Water Route.

6.1 HUVAN HEALTH RI SKS

The human health risk assessnment eval uated the nature and extent of the threat to public health
caused by the release or threatened rel ease of hazardous substances fromthe Site

6.1.1 OONTAM NANTS OF CONCERN ( COCs)



The fol l owi ng net hodol ogy was used for sel ection:

. Al organic chemcals detected in soils and groundwater were considered to be
chem cals of potential concern (USEPA 1989a). Al organic chenmicals in surface
wat er and sedi ment downstream of the site were considered to be chem cals of
potential concern associated with the site unless al so detected at high
concentrations in upstream sanpl es.

. Because nmany of the inorganic chemcals detected at the site occur naturally,
concentrations in site-related sanples were conpared to concentrations in background
sanples. This statistical conparison could be made for data from surface soil
surface water, and sedinent sanples. |f less than three background sanpl es were
collected (e.g., for groundwater at this site) or detection linmts for background
were not provided (e.g., for subsurface soil), maxi mum concentrati ons of inorganic
chem cals detected at the site were conpared with two times the naxi mum backgr ound
concentrations to determine if the detected | evels were el evated above background
according to Region |V guidance (1992c). |If a chem cal concentration within a
medi um and area group was greater than two tines the naxi numsite-specific or
regi onal background | evel (whichever was higher), then it was selected as a chenica
of potential concern. This nmethod was used for subsurface soil and groundwater
dat a.

. Chemicals with low toxicity and no avail abl e USEPA val i dat ed t oxi col ogi ca
information relevant to hunan heal th were not considered. This includes al um num
cal cium cobalt, iron, nagnesium potassium and sodi um

Most of the organic chemcals detected during the waste excavati on/renedi ati on and during the
remedi al investigation were selected as chem cals of potential concern. Oganic chemcals which
were detected historically in groundwater and surface water sanples were not selected as

chem cals of concern if they were not detected in the past two rounds of sanpling in these
nmedi a. Acetone was not selected as a chemical of potential concern for sedi nent from Cedar
Creek because it was detected at el evated concentrations in sedinent upstreamof the site and in
an equi pnent rinse blank. Inorganic chemcals were selected as chemcals of potential concern
by a conparison to site-specific and regi onal background data

6.1.1.1 OOCs IN GROUND WATER

Monitoring wells MM10 is upgradient of the Site and provided background ground water quality
data. However, due to the substantial analytical differences and variability in the background
results, background water quality will need to be confirned during future ground water

noni tori ng.

Metal concentrations in background ground water will be confirmed using | ow stress sanpling
t echni ques during future ground water sanpling

Seven chemicals detected in the nmonitoring wells nmet the COC criteria: acetone, barium

bi s(2- Et hyl hexyl ) phal ate, |ead, manganese, toluene, and trichloroethene. Chem cals of concern
and their related exposure point concentrations for the Future Residential I|ngestion of G ound
Water Route are summarized in Table 6-1

<Fi gur e>

6.1.2 EXPOSURE ASSESSMENT



Whet her a chemical is actually a concern to hunman heal th depends upon the |ikelihood of
exposure, i.e. whether the exposure pathway is currently conplete or could be conplete in the
future. A conplete exposure pathway (a sequence of events leading to contact with a chemcal)
is defined by the following four el enents:

. Source and nechani sm of rel ease

. a transport nmedium (e.g., Gound water, surface water, air) and nechani sns of
m gration through the nedi um

. the presence or potential presence of a receptor at the exposure point; and
. a route of exposure (ingestion, inhalation, dermal absorption).
If all four elements are present, the pathway is consi dered conpl ete.

The two nmj or constituent rel ease and transport mechani sns potentially associated with the Site
are as foll ows:

. Infiltration of precipitation through the residual chemcal affected soils from
waste storage and the percolation of the resulting | eachate into the ground water
and,

. rel ease of affected soil by seeps/leachate run-off to surface waters, sedinents, and
soi | s.

Because of infrequent and | ow detection of VOCs in surface soils, any exposure via inhalation to
constituents in air transport is not considered significant.

An eval uation was undertaken of all potential exposure pathways which coul d connect chem ca
sources at the Site with potential receptors. Al possible pathways were first hypothesized and
eval uated for conpl eteness using the above criteria. The current pathways represent exposure
pat hways whi ch coul d exi st under current Site conditions while the future pathways represent
exposure pathways which could exist, in the future, if the current exposure conditions change

6.1.2.1 CURRENT EXPCSURE

The fol |l owi ng pat hways were eval uated under current |and-use conditions:

. Inci dental ingestion of surface soil by trespassers and workers at the site;

. Dermal absorption of chemcals fromsurface soil by trespassers and workers at the
site;

. Inci dental ingestion of sedinent by trespassers near the site; and

. Dermal absorption of chemcals fromsedi nent by trespassers near the site

Excess upperbound lifetime cancer and noncarci nogeni c risks associated with the above exposures
were all less than EPA's benchnmark and are not likely to occur. [Inhalation risks from exposures
to chemcals volatilizing fromsurface soil were not quantified because volatile organic
conmpounds were detected infrequently, at |ow concentrations, and because the site is fairly

wel | vegetated



GROUND WATER

Under current |and use conditions, no nearby residents or workers are known to use groundwater
for drinking water. Residents in the area use Polk County and Cedartown nunici pal drinking
wat er supplies. Therefore, exposures via the use of groundwater for ingestion was not be
consi dered under current |and-use conditions.

6.1.2.2 FUTURE EXPCSURE

Changes of |and use associated with the site which nay result in exposure and risk to the

chem cals of potential concern were addresses. |t was assuned that the D anond Shanrock Site
could potentially be developed in the future. The type of devel opnent considered to pose the
greatest potential for health risks is residential; accordingly, for the exposure pathway

anal ysis, it has been assuned that a hypothetical future residence would be built directly on
the site in the area of the forner trenches. Potential future exposure scenarios included al

t he exposures exam ned under current conditions. Exposure assunptions were considered the sanme
in evaluating future conditions as were used in evaluating current conditions

The tabl e bel ow summari zes the exposure pathway anal ysis for hypothetical future | and use
condi ti ons.

. I ngestion of groundwater by hypothetical residents living on the site
. Inci dental ingestion of surface soils by hypothetical residents living at the site;
. Dermal absorption of chemcals fromsurface soils by hypothetical residents living

at the site;

. Inci dental ingestion of sedinent by hypothetical residents at the site; and
. Dermal absorption of chemcals fromsedi ment by hypothetical residents at the site.
GROUNDWATER

The only pathway indicating an unacceptable human health risk is the Future Residentia
Ingestion of Gound Water Route. Under future | and-use conditions, a hypothetical on-site
resident could install a well and be exposed to groundwater fromthe site

Rout es of exposure associated with groundwater could include ingestion of drinking water,

inhal ation of chemcals that have volatilized fromgroundwater during use (e.g., while
showeri ng, cooking, watering the lawn); and dernal contact w th groundwater during in-honme use
(e.g., while bathing, washing dishes). According to USEPA (1992b), dernmal contact with nost
chemcals in water during bathing will usually result in |ower exposures than direct consunption
of the sane water

I nhal ati on exposure to volatile chemcals in groundwater tends to be on the same order of

magni tude as exposure fromdirect consunption of the sane water. Only the ingestion of drinking
wat er exposure pathway was eval uated quantitatively in the assessnent with the understandi ng
that inhalation exposures will occur at a | evel conparable to ingestion exposures.

Bel ow i ndi cates the exposure nedi um source and/or rel ease mechani sm exposure point, potentia
receptor and route of exposure for ground water under the future | and-use scenario.



Medi um QG oundwat er

Sour ce and nechani sm Leachi ng of contaminants fromsoils to
gr oundwat er

Exposur e Point: Pot abl e use of ground water
Potenti al Receptor: Resi dent Adult/Child (1-6yrs)
Rout e of Exposure: I ngestion/inhal ati on while showering

6.1.2.3 EXPCSURE PO NT CONCENTRATI ONS

Exposures were estinated for each of the wells that contained chenicals of concern using data
fromthe RI. The Reasonabl e Maxi mum Exposure (RMVE) concentration defined as the 95% upper
confidence limt chem cal concentration (UCL) on the arithnetic nean (or naxi nrum concentration
when the UCL exceeds the maxi nun) for each chemical of concern is shown in Section 6.1.1, Table
6-1 (p.33).

For organic chemcals of concern, the exposure point concentrati on was based on concentrations
in each well. MWM9 was only sanpl ed once, so the concentrati ons of acetone and

bi s(2-et hyl hexyl )phthal ate detected at that time were used as the exposure point concentrations.
MM 4 was sanpl ed eight times and the exposure point concentration for this well was based on
recent trends in sanpled concentrations. The concentration of toluene in MM4 was 6.5 ug/L in
January 1992, and increased to 850 ug/L in June 1992. The value of 850 ug/L was conservatively
used as the exposure point concentration, rather than the nmean of these two detects since the
dramatic increase in concentration nay indicate the presence of a chem cal slug noving across
the area, and the concentration of toluene nmay continue to increase.

MM 1 was al so sanpled eight times. In MM1, the concentration of trichloroethene (TCE) has
fluctuated within a range during the past five sanples collected: 13 ug/L (7/90), 9.3 ug/L
(1/91), 5.8 ug/L (6/91), 12 ug/L (1/92), <5 ug/L (7/92). A though TCE was not detected in the
nost recent sanple, concentrati ons have dropped close to the detection limt in the past and
then increased again. For this reason, the nondetect was assuned to be a tenporary drop in the
concentration of TCE in MM1, and one-half the detection limt for the 7/92 nondetect was
included in calculating the arithnetic nmean. This arithnetic nean of TCE concentrations
detected in the sanples from7/90 to 7/92 was used as the exposure point concentration

Exposure point concentrations for the inorganic chemcals of potential concern are based on the
concentration neasured in the June 1992 sanpling event.

The future residential ingestion of ground water exposure scenario assuned a 30 year duration (6
years as a child), and an exposure frequency of 350 days per year. The assuned ingestion rates
for an adult and a child were 2 liters and 1 liter, respectively. Body weights were 70 kg for
adults and 15 kg for a child.

6.1.3 TOXICTY ASSESSMENT
A cancer slope factor (CSF) and a reference dose (RfD) are applied to estimate the potentia

ri sk of cancer froman exposure and the potential for non-carcinogenic effects to occur fromthe
exposure



CSFs have been devel oped by EPA' s Carci nogenic Assessnent Group for estinating excess lifetine
cancer risks associated with exposure to potentially carcinogenic contam nants of concern. CSFs
which are expressed in units of (ng/kg/day)[-1], are nultiplied by the estimated i ntake of a
potential carcinogen in ng/kg/day, to provide an upper-bound estimate of the excess lifetine
cancer risk associated with exposure at that intake |evel. The term "upper-bound" reflects the
conservative estimate of risks calculated fromthe CSF. Use of this approach nakes
underestimati on of the actual cancer risk highly unlikely. CSF are derived fromthe results of
human epi dem ol ogi cal studies or chronic animal bioassays to which ani nal -to-hunman extrapol ation
and uncertainty factors have been applied.

This increased cancer risk is expressed by terns such as 1E-6. To state that a chenica
exposure causes a 1E-6 added upper limt risk of cancer neans that if 1,000,000 people are
exposed, one additional incident of cancer is expected to occur. The calculations and
assunptions yield an upper limt estimte which assures that no nore than one case is expected
and, in fact, there nay be no additional cases of cancer. USEPA policy has established that an
upper limt cancer risk falling belowor within the range of 1E-6 to 1E-4 is acceptable

Rf Ds have been devel oped by EPA for indicating the potential for adverse health effects from
exposure to contam nants exhi biting noncarci nogenic effects. RfDs which are expressed in units
of ng/kg/day, are estimates of lifetinme daily exposure levels for hunmans, including sensitive
individuals, that are likely to be without appreciable risk of an adverse health effect.

Esti mated i ntakes of COCs fromenvironnental nedia (e.g. anmount of COCs ingested from

contam nated ground water) can be conpared to the RID. RfiDs are derived fromthe results of
human epi de